Plasticity of glutamatergic control of striatal acetylcholine release in experimental parkinsonism: opposite changes at group-II metabotropic and NMDA receptors.
To investigate whether adaptive changes of glutamatergic transmission underlie dysfunction of the cholinergic system in experimental parkinsonism, the effects of group-II metabotropic glutamate and NMDA receptor ligands on acetylcholine release was studied in striatal slices and synaptosomes obtained from naive rats, 6-hydroxydopamine hemi-lesioned rats and 6-hydroxydopamine hemi-lesioned rats chronically treated with levodopa (L-DOPA) plus benserazide (non-dyskinetic). Group-II metabotropic glutamate receptor agonists LY354740, DCG-IV and L-CCG-I inhibited the electrically-evoked endogenous acetylcholine release from slices, while NMDA facilitated it. LY354740 also inhibited K+-evoked acetylcholine release from synaptosomes. LY354740-induced inhibition was prevented by the group-II metabotropic glutamate receptor antagonist LY341495. In hemi-parkinsonian rats, sensitivity towards LY354740 was reduced while that to NMDA was enhanced in the lesioned (denervated) compared with unlesioned striatum. Moreover, dizocilpine inhibited acetylcholine release in the lesioned compared with unlesioned striatum. Chronic treatment with L-DOPA normalized sensitivity towards glutamatergic agonists. We conclude that striatal dopamine denervation results in plastic changes at group-II metabotropic glutamate and NMDA receptors that may shift glutamatergic control of acetylcholine release towards facilitation. From a clinical perspective, L-DOPA and NMDA antagonists appear effective in counteracting overactivity of striatal cholinergic interneurones associated with Parkinson's disease.